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6-Substituted imidazopyrazines 

Technical field 

The invention relates to novel compounds, which are used in the pharmaceutical industry as active 
compounds for the production of medicaments. 

Prior art 

In European patent applications 204285 (which corresponds to US patents 4,725,601 and 4,782,055), 
certain imidazoheterocyclic compounds are disclosed, which are said to be useful in the treatment of 
ulcers. In European patent application 299470 (which con-esponds to US patent 5,112,834), certain 
imidazopyridines and -pyrazlnes are disclosed, which are said to have an excellent protective effect 
on the stomach and intestine of wann-blooded animals, international patent application WO 99/28322 
(which con-esponds to US patent 6,518,270) describes heterocyclic compounds, among others 
Imidazopyrazines with a certain substitution pattern, which are said to inhibit gastric acid secretion. In 
J. Med. Chem. 1987, 30, 2031 - 2046, J. Kaminski etal. describe the gastric antisecretor/. 
cytoprotective and metabolic properties of certain substituted imidazo[1,2-a]pyrazines, which are 
unsubstituted in the 6-position. In The Practice of Medicinal Chemistry*, pages 203 - 237, C. Wemnuth 
gives a review on 'Molecular Variations based on isosteric Replacements', in the abstract of Japanese 
Patent publication No. 07242666, a variety of heterocyclic compounds is disclosed, amongst which 
imidazo[1,2-a]pyridines are exemplarily named, which are said to be useful for preventing and treating 
allergy, inflammation, autoimmune diseases, $hocl<, ache, etc., as bradykinlne-antagonizing agents. In 
International patent application WO 02/060492 certain (condensed) pyridine and pyrazine derivatives 
are disclosed, which are said to be usefii) as kinase inhibitors. 

SMmrpafYofthe Invention 

The invention relates to compounds of the fbmnula 1 



R2 




in which 

R1 Is hydrogen. 1-4C-a!kyl, 3'7C-cycloalkyl, 3-7C-cycloalkyl-1-4C-alkyl, 1-4C-alkoxy, I^C-alkoxy- 
1-4C-alkyl, 1-4C-alkoxycarbonyl, 2-4C-alkenyI, 2-4C-alkynyl, fluoro-1-4C-alkyl or hydroxy-1-4C- 
alkyl. 
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R2 {3 hydrogen, I^C-alkyl. aryl, 3-7C-cydoallcyl, 3-7C-cycloaikyM<4C-alkyl, 1-4C-alkoxycarbonyt, 

hydroxy-1-4C-alkyl, l!uoro-1-4C-at{cyl, halogen, 2-4C-alkenyl» 2-4C>alkynyl, amino, mono- or di- 

1-4C-aIkylamlno-1-4C-alkyl or cyanomelhyl, 
R3 is haiogen, fIuoro-1-4C-alkyI, 2-4C-aikenyl, 2-4C-alkynyl, carboxyl, cyano, 1-4C-alkoxycarbonyi, 

hydroxy-1-40alkyl, 1-4C-a!koxy-1-4C-aikyl, 1*4C-aikoxy-1^-alkoxy-1-4C-aikyl, fluoro-1-4C- 

alkoxy-1-4C-aikyl or the group -CC>-NR31R32. 

where 

R31 is hydrogen, hydroxyl, 1-70alkyl, hydroxy-1-4C-alkyl or 1-4C-alkoxy-1-4C-alkyl and 
R32 is hydrogen, 1-7C-aIkyI, hydroxy-1-4C-alkyl or 1-4C-aIkoxy-1-4C-alkyl, 
or where 

R31 and R32 together, including the nitrogen atom to which both are bonded, are a pyrrolidino, 
piperidino, piperazino, N-1-4C-alkylpiperazlno ormorphoiino group, 
X is O (oxygen) or NH and 

Ar Is a mono- or bicyclic aromatic residue, substituted by R4, R5, R6 and R7, which is selected 
from the group consisting of phenyl, naphthyl, pynrolyl, pyrazolyl, imidazolyl, 1,2.3-trla2olyl, 
indolyl, benzimidazolyl, furyl, benzofuryl, thienyl, benzothienyl, thiazolyl, isoxazolyl, pyridinyi, 
pyrimidinyl. chinolinyl and isochinolinyl, 
wherein 

R4 Is hydrogen, 1-4C-a!kyl, hydroxy-1-4C-alkyl, 1-4C-alkoxy, 2-4C-alkenyIoxy. 1-4C-alkylcarbo- 
nyl, carboxy, 1-4C-alkoxycarbonyl, carboxy-MC-alkyI, 1-4C-alkoxycarbonyl-1-4C-alkyl, 
halogen, hydroxy, aryl, aryl-1-4C-alkyl, aryl-oxy. aryl-1-4C-alkoxy, trifluoromethyl, nitro, 
amino, mono- or dl-1-4C-alkylamlno, 1-4C-aIkyIcarbonyIamino, 1-4Q-alkoxycark)onylamino, 
1 -4C-alkoxy-1 -^C-alkoxycarbonyiamlno or sulfonyl , 
In which 

aryl is phenyl or substituted phenyl with one, two or three identical or different substituents 
from the group of 1-4C-aikyl, 1-4C-alkoxy, carboxy, 1-4C-alkoxycarbonyl, halogen, 
trifluoromethyl, nItro, trifluoromethoxy, hydroxy and cyano. 
R6 Is hydrogen, 1-4C-alkyl, 1-4C-alkoxy, l-4C-alkoxycarbonyl, halogen, trifluoromethyl or 
hydroxy, 

R6is hydrogen, 1-4C-alkyl, 1-4C-alkoxy, hydroxy or halogen and 
R7 Is hydrogen, 1-4C-alkyl or halogen, 
and the salts of these compounds. 

1-4C-Atkyl represents straight-chain or branched alkyt groups having 1 to 4 carbon atoms. Examples 
which may be mentioned are the butyl, Isobutyl, sec-butyl, tert-butyl, propyl, Isopropyl. ethyl and the 
methyl group. 

3-7C-CycloaIkyi represents cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and cycloheplyl, of which 
cyclopropyl, cyclobutyl and cyclopentyl are prefen-ed. 
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3-7C-Cycioalkyl-1-40allcyi represents one of the aforementioned 1-40a]kyl groups, which Is 
substituted t}y one of the afbramentloned 3-7C-cycloa]kyl groups. Examples which may be 
mentioned are the cyclopropylmethyl, the cyclohexylmethyl and the cydohexylethyl group. 

^•4C'A\koxy represents a group, which in addition to the oxygen atom contains one of thie 
aforementioned 1-4C-aikyl groups. Examples which may be mentioned are the butoxy, Isobutoxy, 
sec4)utoxy, tert-butoxy, propoxy, Isopropoxy and preferably the ethoxy and methoxy group. 

1-4C-Alkoxy-1-4C-aIkyl represents one of the aforementioned MC-alkyI groups, which Is substituted 
by one of the aforementioned 1-4C*alkoxy groups. Examples which may be mentioned are the 
methoxymethyl, the methoxyethyl group and the butoxyethyl group. 

1- 4C-Alkoxycarbonyl (1-4C-a!koxy-C{0)-) represents a carbonyl group, to which one of the 
aforementioned 1-4C-alkoxy groups is bonded. Examples which may be mentioned are the 
methoxycarbonyl (CH30-C(0)-) and the ethoxycarbonyl group (CHsCHsO-CCO)-) . 

2- 4C-Alkenyl represents straight-chain or branched alkeny! groups having 2 to 4 carbon atoms. 
Examples which may be mentioned are the 2-butenyl, 3-butenyl, 1-propenyl and the 2-propenyl group 
(ailyl group). 

2- 4C-Alkynyl represents straight-chain or branched alkynyl groups having 2 to 4 carbon atoms. 
Examples which may be mentioned are the 2-butynyl, S-butynyl, and preferably the 2-propynyt, group 
(propargyl group). 

FIuoro-1-4C-alkyl represents one of the aforementioned 1-4C-aikyl groups, which is substituted by one 
or more fluorine atoms. An example which may be mentioned is the trifluoromethyl group. 

Hydroxy-1-4C-alkyl represents one of the aforementioned 1-4C-alkyl groups, which is substituted by a 
hydroxy group. Examples which may be mentioned are the hydroxymethyl, the 2-hydroxyethyl and the 

3- hydroxypropyI group. 

Halogen within the meaning of the invention is bromo, chloro and fluoro. 

Mono- or di-1-4C-alkylamino represents an amino group, which is substituted by one or by two - 
identical or different - groups from the aforementioned 1-4C-alkyl groups. Examples which may be 
mentioned are the dimethylamino, the dlethylamlno and the diisopropyiamino group. 

Mono- or di-1-4C-alkylamlno-1-4C-alkyl represents a 1-4C-alkyl group, which is substituted by a mono- 
ordi-i-4C-alkyIamino group. Examples which may be mentioned are the dimethylaminomethyl. the 
dlethylaminomethyl, the melhylaminomethyl and the dilsopropylamtnomethyl group. 
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1- 4C-Alkoxy-1-4C-atkoxy represents one of the aforementioned 1-4C>-alkoxy groups, which is 
substituted by a further 1-4C-alkoxy group. Examples which may be mentioned are the groups 

2- (methoxy)elhoxy (CHyO-CHrCHaO-) and 2-(ethoxy)ethoxy (CHrCHa-O-CHrCHa-O-). 

1-4C-Aikoxy-1-4C-a1koxy"1-40aikyl represents one of the aforementioned 1-4C-aikoxy-1-4C-alkyl 
groups, which Is substituted by one of the aforementioned 1-4C-a!koxy groups. An example which may 
be mentioned is the group 2-(methoxy)BthoxymethyI (CHs-O-CHz-CHa-O-CHa-). 

Fiuoro-1-4C-alkoxy represents one of the aforementioned 1'4C-alkoxy groups, which is completely or 
mainly substituted by fluorine, "mainly" meaning in this connection that more than half of the hydrogen 
atoms are replaced by fluorine atoms. Examples of completely or mainly fluoro-substltuted 1-4C- 
alkoxy groups which may be mentioned are the 1,1,1,3,3,3-hexafluoro-2-propoxy, the 2- 
trifluoromethyi-2-propoxy, the 1,1,1-trlfluoro-2-propoxy, the perfluoro-tert-butoxy, the 2,2,3,3,4,4|4- 
heptafluoro*1-butoxy, the4,4,4-trifluoro-1-butoxy, the 2,2,3,3,3-pentafluoropropoxy, the 
peifluoroethoxy, the 1,2,2-trifluoroethoxy, in particular the 1,1,2,2-tetrafluoroethQxy, the 2,2,2>trffluon>> 
ethoxy, the trifluoromethoxy and preferably the difluoromethoxy group 

Fiuoro-1-4C-alkoxy'1-4C>alkyt represents one of the aforementioned 1-4C-alkyl groups, which is 
substituted by a fIuoro-1-4C-alkoxy group. Examples of fluoro-1-4C-alkoxy-1-4C-alkyl groups are the 
1.1.2,2-tetrafIuoroethoxymethyl, the 2,2,2-trifluoroethoxymethyl, the trifluoromethoxyethyi and the 
difluoromethoxyethyl group. 

1- 7C-Aikyi represents straight-chain or branched aikyi groups having 1 to 7 carbon atoms. Examples 
which n\ay be mentioned are the heptyl, isoheptyl (SHfnethylhexyi), hexyl, isohexyl (4-methylpentyl), 
neohexyl (3,3-dimelhyi butyl), pentyl, isopentyl (3-methylbutyl), neopentyi (2,2-dimethytpropyl), butyl, 
isobutyl, sec-butyl, tert-butyl, propyl, Isopropyl, ethyl and the methyl group. 

Groups Ar which may be mentioned are, for example, the following substltuents: 4-acetoxypheny], 
4-acetamldophenyl, 2-methoxy phenyl, 3-methoxyphenyl, 4-methoxyphenyl, 3-benzyIoxyphenyl. 

4- benzyloxyphenyl, 3-benzyIoxy-4-methoxyphenyl, 4-benzyloxy-3-methoxyphenyl, 

3.5- bis(trifluoromethyl)phenyl, 4-butoxyphenyl, 2-chlorophenyl, 3'Chlorophenyl, 4-chlorophenyl, 

2- chloro-6-fluorophenyl, 3-chloro-4-fluorophenyl, 2-chloro-5-nitrophenyl, 4-chloro-3-nitrophenyl, 

3- (4-chlorophenoxy)phenyl, 2,4-dichIorophenyl, 3,4-difluorophenyl, 2,4-dihydroxyphenyl, 

2.6- dimethoxyphenyl. 3,4-dimethoxy*5-hydroxyphenyl, 2,5-dinnethylphenyl, 3-«thoxy-4-hydroxy- 
phenyl, 2-fluonDphenyl, 4-fIuorophenyl, 4-hydroxyphenyl, 2-hydroxy-5-nitrophenyi, 3-methoxy-2- 
nitrophenyt. 3-nitrophenyt, 2,3,5-trichlorophenyl. 2,4,6'trihydroxyphenyl, 2,3,4-trimethoxyphenyl, 
2-hydroxy-1-naphthyI, 2-methoxy-l-naphthyl,4-methoxy-1-naphthyl, l-methyi-2-pyrTolyl, 2-pyrrolyl, 3- 
methyl-2-pyrrolyl, 3,4-dimethyl-2-pyrrolyI , 4-(2-methoxycarbonylethyl)-3-methyl-2-pynolyl, 

5- ethoxycarbonyl-2,4-dimethyl-3-pyrrolyi, 3,4-dibromo-5-methyl-2-pyrrolyl, 2,5-dImethyl-1 -phenyl-3- 
pyn-oiyl, 5-carboxy-3-ethyl-4-methyl-2-pyrTolyl. 3,5-dimethyl-2-pyrrolyl, 2,5-dimethyi-1-(4-trifluoro 
methylphenyl)-3-pym5tyl, 1 -(2.6-dichloro-4-trifluoromethyIphenyl)-2-pyn-oIyI, 1 -(2-nItrobenzyl)-2- 



I 
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pyrrolyl, H2-fluorophenyl)-2-pynrolyl, 1-(4-trifluoromethoxyphenyl)-2-pyiTolyl, 1-(2-nitrobenzyl)-2- 
pynolyl. 1-(4-elhoxycarbonyl)-2,5-climelhyl-3-pyrrolyl, 5-chlorD-1,3-dimethyl-4-pyrazolyl, 5-chIoro- 

1- methyl-3-trifluoromethyI-4-pyrazolyI, 1 -(4-chloroben2yl)-6-pyrazolyl, 1 ,3-dlmethyl-5-(4-chlor- 
phenoxy)-4-pyrazo1ylJ-melhyl-3-trifluomethyl-5-(34rifluoromethylphenoxy)^ 
carbonyl-1-(2,6-dichtorophenyl)-5-pyra2oIyl, 5-allyloxy-1-methyl-3-trifluoromethyl-4-pyrazplyl. 5- 
chloro-1-phenyl-a-trifluoromethyl-4-pyrazolyI. 3,5-dlmethyl-1-phenyl-4-imidazolyl, 4-bromo-1-ineUiyl- 

5- lmldazolyl, 2-butylimida2olyl, 1-phenyl-1,2,3-tria20l-4-yl, 3-indo!yI, 4-indolyl, 7-indoIyl, 5-methoxy-3- 
Indolyl, 5-benzy!oxy-3-lndoIyl, 1-benzyl-3-fndolyl, 2-(4-chtoroph0nyI)-3-Indolyl. 7-benzyloxy-3-lndolyl. 

6- ben2yloxy-3-lndolyl, 2-methyl-5-nltro-3-indolyl, 4,6,6.7-tetrafluoro-3-indoIyl, 1-(3,5-difluorob9n2yl)- 
3-lndolyI, 1-melhyl-2-(4-lrifluorophenoxy)-3-indoIyl, 1-inethyl-2-benzimlda2olyl, 6-nltro-2-furyl, 5- 
hydroxymethyl-2-furyl. 2-furyl, 3-furyI, 6-(2-nltro-4-tr1fIuoromBthyIphenyl)-2-furyl, 4-ethoxycarbonyl-5- 
methyt-2-furyl, 6-(2-lrifluoromethoxyphenyI)-2-fiiryl, 5-(4-methoxy-2-nltrophenyI)-2-furyI, 443romo-2- 
furyl, 5-dimethyIamino-2-furyl, 5-bromo-2-furyl, 5-sulfo-2-furyl, 2-benzoftjryl, 2-thienyl, 3-thlenyl, 3- 
methyl-2-thienyl, 4-bronrio-2-thienyl, 5-bromo-2-thienyl, 5-nitro-2-thIenyI, 5-m8thyl-2-thl©nyl, 5-(4- 
methoxyphenyl)-2-thfenyl, 4-methyl-2-thienyl. 3-phenQxy-2>tNenyl, &carboxy-2-th}enyl, 2,5-dichlon>- * 
3-thienyl, 3-methoxy-2-thieny!, 2-benzothfenyI. 3-methyl-2-benzothlenyl, 2-bromo-5-chloro-a- 
benzothienyl, 2-thla20lyl, 2-amino-4^hloro-5-tNazolyl, 2,4-dichIoro-5-thla2olyl, 2-diethylamino-5- 
IWazolyl, 3-methyl-4-nltro-5-lsoxazolyI, 2-pyridyl, 3-pyridyl, 4-pyrldyl. 6-methyl-2-pyridyl. 3-hydroxy-5- 
hydroxymethyl-2-melhyf-4-pyridyl, 2,6-dichloro-4-pyridyI, 3-chloro-5-trifluoromethyl-2-pyiidyl, 4.6- 
dimethyl-2-pyridyl, 4-(4<hlorophenyl)-3-pyridyl, 2-chloro-5-methoxy(»rbonyl-6-methyl-4-phenyl-3- 
pyridyl, 2-cWoro-3-pyridyl, 6-(3-trifluoromethylphenoxy)-3-pyridyl, 2-(4-chlorophenoxy)-3-pyridyl, 2,4- 
dimethoxy-5-pyrimldlnyl, 2-qulnonnyl, 3-quinolinyl, 4-qulnollnyl, 2-chloro-3-qulnolinyl, 2-chloro-6- 
methoxy-3-qutno)inyl, 8-hydF0xy-2K]uinol[nyl and 4-isoquInolInyl. 

2- 4C-Alkenyloxy represents groups, which in addition to the oxygen atom contain one of the 
abovementioned 2-4C-alkenyl groups. Examples, which may be mentioned, are the 2-bu(enytoxy, 3- 
butenyloxy, 1-propenyloxy and the 2-propenytoxy group (allyloxy group). 

1-4C'A)kylcartx3nyl represents a group, which in addition to the cart>ony) group contains one of the 
aforementioned 1-4C-aIkyl groups. An example which may be mentioned is the acetyl group. 

Carboxy-1-4C-aikyl represents 1-4C-a!kyl groups which are substituted by a carboxyl group. 
Examples, which may be mentioned, are the carboxymethyl and the 2-carboxyethyl group. 

1-4C-Alkoxycarbonyl-1-4C-aIkyl represents 1-4C-aIkyl groups, which are substituted by one of the 
abovementioned 1-4C'alkoxycarbonyl groups. Examples, which maybe mentioned, are the 
Methoxycarbonylmethyl and the ethoxycarbonylmethyl group. 

AryM-4C-aIkyl represents one of the aforementioned 1^-alkyl groups, which Is substituted by one of 
the abovementioned aryl groups. An exemplary preferred aiyl-1-40alkyt group Is the benzyl group. 
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Aryl-1-4C-alkoxy represents one of the aforementioned 1-4C-alkoxy groups, which Is substituted by 
one of the abovementloned aryl groups. An exempiary preferred ary(-1-4C-alkoxy group ts the 
benzyloxy group. 

1-4C-AIkytcarbonylamIno represents an amino group to which a 1-4C-aIkytcarbonyl group is bonded. 
Examples which may be mentioned are the propionylamino (C3H7C(0)NH-) and the aoetylamino group 
(acetamido group) (CH3C(0)NH-} . 

1-4C-Alkoxycarbonylamino represents an amino group, which Is substituted by one of the 
aforementioned 1-4C-alkoxycarbonyl groups. Examples, which may be mentioned, are the 
ethoxycarbonylamino and the methoxycarbonylamlno group. 

1-4C-Alkoxy-1-4C-alkoxycarbonyl represents a carbonyl group, to which one of the aforementioned 1- 
4C-atkoxy-1-40alkoxy groups is bonded. Examples which may be mentioned are the 2-(methoxy)eth- 
oxycarbonyt (CHa-O-CHsCHrO-CO-) and the 2-(ethoxy)ethoxycart)onyl group (CH3CHr0-CH2CH2-O- 
CO-). 

1- 4C-Alkoxy-1-4C-alkoxycarbonylamino represents an amino group, wliich is substituted by one of the 
aforementioned 1-40aIkoxy-1-4C-alkoxycarbonyl groups. Examples which may be mentioned are the 

2- (methoxy)ethoxycarbonytamino and the 2-(ethoxy)ethoxycarbonyIamino group. 

Possible salts of compounds of the formula 1 - depending on substitution - are especially all acid 
addition salts. Particular mention may be made of the pharmacologically tolerable salts of the 
inorganic and organic adds customarily used in phamiacy. Those suitable are water-soluble and • 
water-Insoluble acid addition salts with acids such as, for example, hydrochloric add, hydrobromic 
acid, phosphoric acid, nitric add, sulfuric acid, acetic acid, dtric acid, D-gluconIc acid, benzoic add, 2- 
(4-hydroxybenzoyl)benzoic add, butyric acid, sulfosalicylic ackl, maleic add, lauric acid, malic acid, 
fumaric add, sucdnic add. oxalic add, tartaric add, embonic add, stearic add, toluenesulfonic add, 
melhanesulfonic add or 3-hydroxy-2-naphthoic add. where the adds are used in salt preparation - 
depending on whether a mono- or polybasic add is concerned and on which salt is desired - in an 
equimolar quantitative ratio or one differing there from. 

Phanmacologically intolerable salts, which can initially be obtained, for example, as process products 
in the production of the compounds according to the invention on the industrial scale, are converted 
into the pharmacologically tolerable salts by processes known to the person skilled in the art. 

It Is known to the person skilled In the art that the compounds according to invention and their salts, If, 
for example, they are isolated in crystalline fonm, can contain various amounts of solvents. The 
Invention therefore also comprises all solvates and in particular all hydrates of the compounds of the 
formula 1 , and also all solvates and in particular all hydrates of the salts of the compounds of the 
formula 1. 
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One embodlmant of the invention (embodiment a) relates to compounds of tlie Ibmnuia la 

R2 

N (la) 

In wliich R1, R2, R3 and Ar tiave the meanings given above, and their salts. 

Another embodiment of the invention (embodiment b) relates to compounds of the fomnuta 1 b 



R2 

R3. 

-R1 

(1b) 



N 




HN 

^Ar 



In which R1, R2, R3 and Ar have the meanings gWen above, and their salts. 

Among the compounds of formula 1, those are to be mentioned particulariy, in which 
R1 is hydrogen or*1-4C-alkyl, 
R2 is hydrogen or 1 -4C-all<yl , 

R3 is halogen, carboxyl, 1-4C-alkoxycaitonyl, hydroxy-1-4C-all<yl, 1-4C-all(oxy-1-4C-alkyi. or the 
group -0O4MR31R32. 
where 

R31 is hydrogen, 1-7C-alkyl, hydroxy-1-4C-all^i or 1-4C-aiko)cy-1-4C-alkyI and 
R32 is hydrogen or 1-7C-aikyl, 
or where 

R31 and R32 together, inciuding the nitrogen atom to which both are bonded, are a pyrrolidino, 
ptperidino, piperazino, N-1-4C-aikylpIperazino or morpholino group, 
X Is O (oxygen) or NH, 

Ar is a phenyl group substituted in the 2-position by R4 and In the 6-position by R5, 
where 



I 
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R4 is hydrogen, 1-4C-alkyI, hydroxy-1-4C-alkyl, MC-alkoxy. 1-4C-alkoxycarbonyI. 
trifluoromethyl, amino, mono-ordl-1-4C-alkylamino, 1-4C-alkylcarbonylamino, 1-40 
alkoxycarbonylamino or 1-4C-alkoxy-1-4C-alkoxycarbonylaminoand 
R5 is hydrogen, 1-4C-alkyl or 1-4C-aIkoxy, 
or 

Ar is selected from the group consisting of 4-acetoxyphenyl, 4-acetamidophenyI, 2-niethoxy- 
phenyl, 3-methoxyphenyl, 4-methoxyphenyl, 3-benzyloxyphenyl, 4-benzyloxyphenyl, 3- 
benzyloxy-4-methoxyphenyl, 4-benzyloxy-3-niethoxyphenyl, 3,5-bis(trifluoromethyl)phenyl, 4- 
butoxyphenyl, 2-chlorophenyl, 3-chlorophenyl, 4-chlorophenyl, 2-chloro-6-fIuorophenyl, 3- 
chloro-4-ftuorophenyl, 2-chloro-5-nitrophenyl. 4-chloro-3-nitrophenyl, 3-(4- 
chlorophenoxy}phenyl, 2.4-dich!orophenyl, 3,4-d]fluoroph6ny), 2,4-dihydroxyphenyl, 
2,6-dlmethoxyphenyl, 3,4-dimethoxy-5-hydroxyphenyl, 2,6-dimethyIphenyl, 3-ethoxy'4- 
hydroxyphenyl, 2-fluorophenyI, 4-fluorophenyl, 4-hydroxyphenyl, 2-hydroxy-5-nitrophenyl, 3- 
methoxy-2-nltrophenyl, 3-njtrophenyl, 2,3,5-trichIorophenyl. 2,4,6-trihydroxyphenyl, 2,3,4- 
trimethoxyphenyl, 2-hydroxy-1-naphthyl, 2-methoxy-1-naphthyl, 4-nfiethoxy-1-naphthyl. 1- 
methyI-2-pynx)lyl, 2-pyrrolyl, 3-methyl-2-pyn-olyl, 3,4-dimethyI-2-pyn-olyl, 4-(2- 
methoxycarbonylethyl)-3-methyl-2-pyrrolyl, 5-ethoxycarbonyl-2.4-dimethyI-3-pyn-olyl, 3,4- 
dibromo-5™thyl-2-pyrrolyl. 2,5-dimethyl-1-phGnyl-3i>yrroIyl, 6-carboxy-3-ethyl-4-methyl-2- 
pynx)lyl. 3.5-dimethyl-2-pyn'oiyl, 2,5-dimethyl-1-(4-trifluoromethylphenyl)-3-pynrolyI, 1-(2,6- 
dichloro-4-trifluoromethylphenyl)-2-pyrrolyl, 1-(2-nitrobenzyl)-2-pyn-olyl, 1 -(2-fluorophenyl)-2- 
pyrrolyl, 1-{4-trlfluoromethoxyphenyl)-2-pyrrolyl, 1-{2-nltrobenzyl)-2-pyrrolyl, 1-{4- 
ethoxycarbonyl)-2,5-dlmethyl-3-pyrrolyl, 5-chloro-1 ,3-dimethyl-4-pyra20lyl, 5-chloro-1-methyl-3- 
trifluoromethyl-4-pyrazolyl, 1-(4-chlorobenzyl)-5-pyra2olyl, 1 ,3-dimethyi-5-(4-chlorphenoxy>4- 
pyrazolyl, 1-melhyl-3-trifluomethyl-5-{3-trinuoromethylphenoxy)-4-pyrazoIyl, 4-melhoxycarbonyl- 

1- (2,6-dichlorophenyl)-5-pyrazolyl, 5-allyIoxy-1-methyl-3-trifluoromethyl-4-pyrazolyl, 5-chloro-1- 
phenyl-3-trifluoromethyl-4-pyrazolyl, 3,5-dlmelhyl-1-phenyl-4-imldazolyl, 4-bromo-1-methyl-5- 
imldazolyl, 2-butyHmidazolyl. 1-phenyl-1,2.3-tr{azol-4-yl, 3-!ndoIy). 4-indolyl, 7-indolyl. &. 
melhoxy-3-indolyl. 5-benzyloxy-3-indolyl, 1-ben2yl-3-indojyl, 2-(4-chlorophenyl)-3-!ndolyl. 7- 
benzyloxy-S-lndolyl, 6-ben2yloxy-3-indolyI, 2-methyl-6-nitro-3-indolyl, 4.5.6.7-tetrafluoro-3- 
indolyl, 1-(3,5-difluoroben2yl)-3-indolyI, 1-methy!-2-(4-trifluorophenoxy)-3-indolyl, 1-methyl-2- 
benzimidazolyl, 5-nitro-2-airyI, 5-hydroxymethyl-2-furyl, 2-furyl, 3-furyl, 5-(2Hiitra-4- 
trifIuoromethylphenyI)-2-furyl, 4-ethoxycarbonyl-5-methyl-2-furyl, 5-(2-trifluoromethoxyphenyl)- 

2- furyt, 5-(4-methoxy-2-nItrophenyl)-2-furyl, 4-bronno-2-furyl, 5-din)ethylamino-2-furyl, 5-bromo- 
2-furyl, 6-suIfo-2-furyI, 2-benzofuryl, 2-lh!enyl, 3-tWenyl. 3-methyl-2-th!8nyl, 4-bromo-2-thlenyl. 
6"bromo-2-thlenyl, 5-nltro-2-thlenyl. 5-methyl-2-thfenyl, 5-(4-melhoxyphenyI)-2-thIenyl, 4- 
methyl-2-thienyl, 3-phenoxy-2-thienyl, 5-carboxy-2-thienyl, 2,5-dichloro-3-thienyl, 3-methoxy-2- 
thienyl, 2-benzolhienyI, 3-methyl-2-benzolhlenyl, 2-bromo-5-chIoro-3-benzothlenyl, 2-lhiazolyl, 
2-amino-4-chloro-5-thiazolyl, 2,4-dlchIoro-5-lhlazolyi. 2-dielhylamlno-5-thiazolyl, 3-methyl-4- 
nitro-5-lsoxazolyl, 2-pyrldyl, 3-pyridyl, 4-pyridyl, 6-methyI-2-pyridyl, 3-hydroxy-5-hydroxymelhyi- 
2-methyl'4-pyridyl, 2,6-dlchloro-4-pyrfdyl, 3-chloro-5-trifIuoromethyl-2-pyridyl. 4.6-dimethyi-2- 
pyrtdyl, 4-(4-chIorophenyl)-3-pyridyl, 2-chloro-6-niQthoxycarbonyI-6-methyl-4-phenyI-3-pyridyl. 
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2-chloro-3-pyridyl, 6-(3-trlfiuoromethylphenoxy)-3-pyridyl, 2-(4-ch!orophenoxy)-3-pyridyl, 2.4- 
dimethoxy-5-pyrfmidinyl, 2-quinolinyl, 3-quinoHnyt. 4-quinolinyl, 2-chtoro-3-quinolInyt. 2-chloro-6- 
methoxy-3-quinolinyK &-hydroxy-2-quinolinyl and 4-isoquinolinyt, 
and the salts of these compounds. 

Among the compounds of the fbmiuta 1 , those of the fomnula 1 -1 have to be highlighted 



R2 




in which 

R1 is hydrogen or 1-4C-aIkyI, 
R2 is hydrogen or 1-4C-allcyl, 

R3 is hatogen, carboxyl, 1-4C-aIkoxycarbonyl, hydroxy-1 -4C-aIkyl, 1 -4C-alkoxy-1-4C-alkyl or the 
group -CO-NR31R32. 
where 

R31 Is hydrogen. 1-7C-aIkyl, hydroxy-1 -40alkyl or 1-4C-alkQxy-1-4C-alkyl and 
R32 Is hydrogen or 1-7C-aIkyl, 
or where 

R31 and R32 together, Including the nitrogen atom to which tdoth are bonded, are a pynx)Iidino, 

piperidino, piperazino, N'1-40alkylpiperazinoor morpholino group, 
R4 Is hydrogen. 1-4C-alkyt, hydroxy-1 •4C-alkyl, 1-4C-alkoxy, 1-4C-alkoxycarbonyl. trifluoromethyl. 

amino, mono-ordi-1-4C-alkylamino, 1-4C-alkylcarbonylamino, 1-4C-alkoxycarbonylaminoor1- 

4C-alkoxy-1 -4C-alkoxycarbonytamino, 
R5 is hydrogen, 1 -4C-aIkyl or 1 •4C-alkoxy and 
X is 0 (oxygen) or NH. 
and the salts of these compounds. 

Compounds of embodiment a to be highlighted are those of formula 1-1, in which 
R1 is hydrogen or 1 -4C-aikyl, 
R2 Is hydrogen or 1-4C-aIkyl, 
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R3 Is halogen, carboxyl. 1-4C-alkoxycarbonyl, hydroxy-MC-alkyl, 1-4C-alkoxy-1-4C-alkyl or the 
group -CO-NR31R32, 
where 

R31 is hydrogen, 1-7C-alkyl, hydroxy-1-4C-alkyl or 1-4C-alkoxy-1-4C-alkyl and 
R32 is hydrogen or 1-7C-alkyl, 
or where 

R31 and R32 together, including the nitrogen atom to which both are bonded, are a pyrrolidino. 

piperidino, plperazlno, N-1-4C-alkylplperazlno or morpholino group, 
R4 is hydrogen, 1-4C-alkyl, hydroxy-1-4C-alkyl, 1-4C-alkoxy. 1-4C-a1koxycarbonyl, trifluoromethyl. 

amino, mono-ordl-1-4C-alkylamino, 1-4C-aikylcart)onylamino, 1-4C-alkQxycarbonylamino or 1- 

4C-aikoxy-1 -4C-alkoxycarbony)amino, 
R5 is hydrogen, 1 -4C-alkyl or 1 -4C-alkoxy and 
X is O (oxygen), 
and the salts of these compounds. 

Compounds of embodiment b to be highlighted are those of formula 1-1, in which 
R1 is hydrogen or 1 -^C-alkyi. 
R2 is hydrogen or 1 -4C-alkyl, 

R3 is halogen, carboxyl, 1-4C-alkoxycarbonyI, hydroxy-1-4C-alkyl, 1-4C-alkoxy-1-4C-alkyl or the 
group -CO-NR31R32, 
where 

R31 is hydrogen, 1-7C-alkyl, hydroxy-1-4C-alkyl or 1-4C-alkoxy-1-4C-alkyi and 
R32 is hydrogen or 1-7C-a!kyl, 
or where 

R31 and R32 together, including the nitrogen atom to which both are bonded, are a pyrrolidino, 

piperidino, piperazino, N-1-4C-alkylpiperazino or morpholino group, 
R4 is hydrogen, 1-4C-atkyl, hydroxy-1-4C-alkyl, 1-4C-alkoxy, 1-4C-alkoxycarbonyl, trifluoromethyl, 

amino, mono- or di-1-4C-alkylamino, 1-4C-aikylcarbonylamino, 1-4C-alkQxycaitonylamino or 1- 

4C-atkoxy-1 -4C-alkoxycarbonylamino, 
R5 is hydrogen, 1 •4C-atkyl or 1 -4C-alkoxy and 
X is NH, 

and the salts of these compounds. 

Compounds of the formula 1-1 to be emphasised are those, in whteh 
R1 Is 1-4C-alkyI, 
R2 Is 1-4C-alkyl, 

R3 Is carboxyl, 1 •4C-alkoxycarbonyl, hydroxy-1-4C-alkyl, 1 •4C-alkoxy-1 •4C-alkyl or the group -CO 
NR31R32. 
where 

R31 is hydrogen, 1->7C-alkyl, hydroxy-1-4C-^kyl or I^C-alkoxy-MC-alkyl and 
R32 is hydrogen or 1-7C-«ikyl, 
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or where 

R31 and R32 together, including the nitrogen atom to which both are bonded, are a pyrrolidino, 

piperidino, piperazino, N-1-4C-aIkylpiperazino or morpholrno group, 
R4 is hydrogen, 1-4C-all«yl, hydroxy-1-4C-all«yl, 1-4C-all<oxy, 1-4C-all«o)cycart>onyI, trifluoromethyl, 

amino, mono-ordi-1-4C-alkylamino, 1-4C-a!l<ylcarbonylamino, 1-4(^all<oxycartonylamino or 1- 

4C-all<oxy-1 -4C-aII<oxycarbonylamlno, 
R5 is hydrogen, 1 -4C-al)cyl or 1 -4C'-alI«>xy and 
X Is O (oxygen) or Nhl, 
and the salts of these compounds. 

Preferred compounds of the fonnula 1-1 are those, in which 
R1 is 1-4C-alI«yl. 
R2 is 1-4C-alIcyi. 

R3 is carboxyl, 1-4C-aikoxycarbonyl, hydroxy-1-4C-alkyI, 1-4C-alkoxy-1-4C-aIlcyI or the group -CO- 
NR31R32. 

where 

R31 is hydrogen, 1-4C-aIl^yl, hydroxy-1-4C-a»cyl or 1-4C-a!ltoxy-1-4C-aII«yl and 
R32 is hydrogen or 1-4C-ail(yl, 

R4 is 1 -4C-alkyl or 1 ^C-allvicarbonylamino, 
R5 is1-4C-aIkyland 
X is O (oxygen) or NH, 
and their salts. 

Particularly preferred compounds of the fbmiula 1-1 are those, in which 
R1 is 1-4C-aikyl, 
R2 is 1-4C-alkyl. 

R3 is carboxyl, 1-4C-alkoxycarbonyl, hydroxy-1-4C-alkyf, 1-4C-alkoxy-1-4C-aIkyl or the group -CO- 
NR31R32, 
where 

R31 is hydrogen, 1-4C-aIkyl or hydroxy-1-4C-alkyl and 
R32 is hydrogen or 1-4C-alkyt, 

R4 is 1-4C-alkyl, 
R5 isMC-alkyiand 
X is 0 (oxygen) or NH, 
and their salts. 

Particularly prefen-ed are the compounds given as final products of formula 1 in the examples, and the 
salts of these compounds. 
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The compounds according to the invention can be synthesised from corresponding starting 
compounds, for exampte according to the reactbn schemes given bekiw. The synthesis is earned out 
in a manner Icnown to the expert, for example as described in more detaii in the following examples. 

According to the invention, the compounds of formula 1 can be prepared as outlined In the reaction 
schemes 1 and 2, which illustrate processes t^own to the expert and which use loiown starting 
materials. The particular method for the synthesis and reaction sequence of the compounds of formula 
1 is chosen having regard to the specific nature of the substituents and their position. One of the 
processes for producing the compounds of formula 1 consists In condensing a 3,5-disubstituted 2- 
aminopyrazine II with an alpha-halocarbonylcompound III (scheme 1). The required 3,5-disubstituted 
2-aminopyrazines II are obtained by a substitution reaction of a S-substituted 2-amino>3- 
bromopyrazlne I. containing any desired substituent R3, with ArCHaXH (X = O or NH), analogously to 
known procedures (see, for example, EP 204285). 
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Scheme 1. 




Another process (scheme 2) for producing the compounds of formula 1 consists In carrying out a 
substitution reaction starting with an appropriate substituted imidazo[1,2-a]pyrazine (IV or V). It Is thus 
possible, for example, starting from compounds of formula IV, to prepare compounds of formula 1 
where R2 = CH2OH (e.g. by Vilsmeier iBaction and subsequent reduction) or where R2 = Br or CI (by 
bromination or chlorinatlon). Further derivatization of compounds of formula 1, where R2 = Bror CI, 
can be accomplished for example by metal-catalysed carbonylation to get compounds of formula 1 
where R2 = alicoxycarbonyl or by using the Sonogashira reaction to get compounds of formula 1 where 
R2 s propynyl A substitution of R3 can be carried out likewise, for example by palladium-catalysed 
carbonylation of compounds V as described In more detail In the examples. If compounds, where R3 - 
-CO-NR31R32, are desired, an appropriate derivatization can be performed In a manner known perse 
(conversion of an ester or carboxylic add Into an amide). 
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Scheme 2. 




The following examples serve to illustrate the Invention in greater detail without restricting It. Likewise, 
further compounds of the fomiula 1 whose preparation is not described explicitly can be prepared in 
an analogous manner or in a manner familiar per se to the person skilled in the art using customary 
process techniques. The abbreviation mln stands for minute(s), h for hour(s). The compounds under 
the scope of fbmiuta 1 named expressly as examples, and any sails of these compounds, are 
preferred subject matter of the Invention. 
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Examples 

1. 2-Ethyl-6-methy]-benzylamine 

To a suspension of 10.4 g (275 mmol) of lithium aluminium hydride in 200 ml of dried diethyl ether is 
slowly added a solution of 20.0 g (138 mmol) of 2-ethyt-6-m6fhyl4)enzonitriJe In 60 ml of diethyl ether 
at -10 *C. After 1 h at 0 "C and 1 h at room temperature, the reaction mixture is carefully hydrolyzed 
with 4 ml of water and 4 mt of 6N sodium hydroxide solution. After 2 h at room temperature, 
anhydrous magnesium sul^te Is added and the reaction mixture Is filtered through Celite. Evaporation 
of the solvent yields 1 5.5 g (80 %) of the title compound as a colouriess oil which is used without 
further purification in the next step. 

2.2-Amino-5-bromo-3-(2-«fhyl-6-methyi-benzylamlno)-pyrazlne 

A solution of 1.26 g (5 mmol) of 2-amino-3,5-dibromopyrazine (B. Jiang et al, Bioorg. Med. Chem, 
2001, 9, 1149-1154), 1.5 g (10 mmol) of 2-ethyi-6-methyl-benzyIamlne and 1.6 ml of triethylamine In 
3.5 ml of acetonitrile in a sealed tut>e is imadiated in a microwave-oven for 40 min (temperature 180 
•C). The crude reaction mixtures of 10 such runs are combined, treated with saturated sodium 
hydrogen carbonate and extracted with ethyl acetate. The organic phase Is dried over anhydrous 
magnesium sulfate and evaporated. The residue Is purified by column chromatography on silica gel 
using fight petroleum etherethyl acetate (4:1, vfv). Crystallization from dioxane yields 10.2 g (68 %) of 
the title compound as a colouriess solid (m.p. 155 ''C). 

3. G-Bromo-8-(2-ethyl-6-methyl-benzylamino)-2,3-dimethyl-{inldazo[1 ,2<i]pyrazine oxalate 

To a suspension of 10.0 g (31 mmol) of 2-amlno-5-bromo-3-(2-ethy}-6-methyl-benzylamlno)-pyrazine 
in 60 ml of dioxane are added 4.9 ml (46.7 mmol) of 34)romo-2-bu1anone and the resulting mixture is 
heated to 100 'C. After 2 h a further amount of 4.9 ml (46.7 mmol) of 3-bromo-2-bulanone is added 
and the mixture Is stirred for 16 h. The mixture is cooled down, diluted with dichloromethane and 
extracted with saturated aqueous sodium hydrogen carbonate. The organic phase Is dried over 
anhydrous magnesium sulfete and evaporated. Purification of the residue by column chromatography 
on silica gel using light petroleum ether/ethyl acetate (4:1, v/v) gives a colouriess oil which is dissolved 
in acetone and treated with a solution of 3.91 g (31 mmol) of oxalic add dihydrate in acetone. The 
precipitate is collected and washed with n-heptane to yield 10 g (70 %) of the title compound as a 
colouriess solid (m.p. 163 *C). 

4. Ethyl 8-(2-efhyl-6-methyl-benzylamlno)-2,3-dlmethyl-imidazo[1^-a]pyrazlne-6-earboxylatB 

1 0.0 g (22 mmol) of 6-bromo-8-(2-ethyI-6-methyl-benzylamlno)-2,3*dlmethyl-lmidazo(1 ,2-alpyrazine 
oxalate are treated with saturated aqueous sodium hydrogen carbonate and extracted with ethyl 
acetate. The organic phase is separated, dried over anhydrous magnesium sulfete and evaporated to 
give 6-bromo-8-(2-ethyl-6-methyI-benzylamino)-2,3-dlmethyI-lmida2o[1.2-a]pyrazine as a colouriess 
oil. The resulting oil thus obtained Is dissolved In 80 ml of absolute ethanol and 16 ml of triethylamine 
and transfen-ed to an autoclave. After addition of 0.5 g (2.2 mmol) of paliadium(ll) acetate and 1.64 g 



1 
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(6.2 mmol) of triphenylphosphlna, the reaction mixture is cart)onylated (10 bar carbon monoxide 
pressure, 100 "C) for 14 h. The reaction mixture is cooled down, fiitered and evaporated to leave an 
orange coloured oil which is dissolved in dichtoromethane and extracted with water. The organic 
phase is dried over anhydrous magnesium sulfate and evaporated. Purification of the residue by 
crystallization from ethyl acetate/n-heptane yields 7.2 g (89 %) of the title compound as a odourless 
solid (m.p. 144 X). 

5. 6-(DlmethylamtnocarbonyO-8-(2-ethyt'^4n6thyl4)enzylamlriQ)-2,3-dlme1hyl4mldazo[1,2-a]- 
pyrazine 

To a solution of 2.3 g (5.1 mmol) of 6-bromo-8-(2-ethyl-6-methyl-benzyiamino)- 2,3-dimethyl- 
imidazo(1,2-^]pyrazine in 50 mi of dimethytamine (2M solution In tetrahydrofuran) are added 0.17 g 
(0.76 mmol) of palladlum(ll) acetate and 0^ g (3.1 mmol) of triphenylphosphirte. The mbcture is 
transferred to an autoclave and carbonylated (6 bar carbon monoxide pressure, 120 *C) for 16 h. The 
reaction mixture is cooled down, evaporated and the residue dissolved in dichtoromethane. The 
organic phase is extracted with saturated aqueous ammonium chloride solution, dried over anhydrous 
magnesium sulfate and evaporated. Purification of the residue by column chromatography on silica 
gel using light petroleum ether/ethyl acetate (1:1, v/v) yields 1.22 g (66 %) of the title compound as a 
colourtess solid (m.p. 174 "C). 

6. 8-(2-Ethyl-6-methyl-benzylamino)« 2,3-dimethyl-lmIdazo[1,2-a]pyrazIne-6-carboxylic acid 
To a solution of 4.0 g (10.9 mmol) of ethyl 8-(2-ethyl-6-methyl-benzy!amIno)-2,3-dimethyl- 
imldazo[1,2-a]pyrazln©-5-carboxylate In 40 ml of dioxane are added 8 ml of 2N aqueous sodium 
hydroxide solution. After 1 h at 80 *'C, the reaction mixture is evaporated to half of its volume and the 
pH is adjusted to 6 by the addition of 6N hydrochloric acid. The thicl< precipitate is collected, washed 
with water and dried In vacuo over phosphorus pentoxide to yield 3.52 g (95 %) of the title compound 
as a colourless solid (m.p. 230 'C). 



7. 8-(2-Ethyl-6-metliy l-beni^lamino)-6-(pyrrolidinocarbonyl)- 2,3-dlme1hyl-imidazo[1 ,2- 
a]pyrazine 

To a suspension of 0.5 g (1 .48 mmol) of 8-(2-ethyl-6-methyi-benzylamino)- 2,3-dimethyMmidazo[1,2- 
a]pyrazine-6-carboxyllc acid in 10 ml of dichtoromethane are added 0.7 g (2.2 mmol) of 0-(1H- 
benzotriazol-1-yl)-N,N,N\NMetramethyiuronium tetrafluoroborate (TBTU). After 30 min 0.5 ml (6 
mmol) of pyrrolidine are added and the mixture is stirred for 7 h. The reaction mixture is extracted with 
2N aqueous sodium hydroxide solution, the organic phase is separated, dried over anhydrous 
magnesium sulfate and evaporated. Purification of the residue by column chromatography on silica 
gel using dichloromethane/methanol (20:1, v/v) and crystallization firom ethyl acetate/n-heptane yields 
0.45 g (78 %) of Uie title compound as a colourless solid (m.p. 197 *C). 

8. 8-(2-Ethyl-6-methyl-benzylamino)-2,3-dimethyi-imidazo[1,2-a]pyrazlne-6-carboxamlde 
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To a suspension of 1.02 g (3 mmol) of 8-(2-Gthyl-6-methyl-benzylamlno)- 2,3-dimethyl-lmldazo[1.2- 
a]pyrazine-6-carboxylic acid in 20 ml of dichloromethane are added 1 .61 g (5 mmol) of O-ilH- 
benzotriazol-i-yl)-N,N,N*,NMelramelhyluronfum tetrafluoroborate (TBTU). Afler 30 min ammonia gas 
is passed over the mixture. After 1 h, a furtlier amount of 1.0 g (3.1 mmol) of TBTU is added. Stirring 
is continued for 1 ti at room temperature and finally 1 h under reflux. The reaction mixture is extracted 
with 2N aqueous sodium hydroxide solution, the organic phase is separated, dried over anhydrous 
magnesium sulfate and evaporated. Purification of the residue by column chromatography on silica 
gel using dichloromethane/methanot (20:1, v/v) and crystallization from ethyl acetate/n-heptane yields 
0.67 g (66 %) of the title compound as a colourless solid (m.p. 227 "C). 

9. 8-(2-Ethyl-6-methyl-benzylamino)-6-(methylamlnocarfoonyi)-2,3-dlmetliyI-imldazoI1,2-a]- 
pyrazlne 

To a suspension of 1 .02 g (3 mmol) of 8-(2-ethyl-6-methyl-benzytamlno)- 2,3-dimethyl-lmIdazoI1,2-a]- 
pyrazlne-6-carboxylic acid in 20 ml of dichloromethane are added 1.61 g (5 mmol) of 0-(1 W- 
benzotriazol-1-yl)-N,N,N',N'-tetramathyluronlum tetrafluoroborate (TBTU). After 30 mIn stining at room 
temperature 1 ml (8 mmol) of methylamlne (8M In ethanol) is added. After 1 h, a further amount of 0.5 
ml (4 mmol) of methylamine (8M in ethanol) is added and stlmng Is continued for 16 h. The reaction 
mixture Is extracted with 2N aqueous sodium hydroxide solution, the organic phase is separated, dried 
over anhydrous magnesium sulfate and evaporated. Purification of the residue by column 
chromatography on silica gel using ethyl acetate/light petroleum ether (1:1 , vJv) and crystallization 
from ethyl acetate/n-heptane yields 0.99 g (94 %) of the title compound as a colouriess solid (m.p. 120 
•C). 

10. 8-<2-Ethyl-6HnethyI.benzylamino)-6-(2-methoxyelhylafiiinocarbonyi)-2.3-dlmethyl- 
imIdazo[1 ,2-e]pyrazlne 

A solution of 1 .0 g (2.73 mmol) of ethyl 8-(2-ethyl-6-melhyl-benzylamino)- 2,3-dimethyf-imida2o[1 ,2- 
a]pyrazine-6-carboxylate in 1 0 ml of 2-methoxyethylamine Is heated under reflux for 20 h. The 
reaction mixture is diluted with water and extracted with dichloromethane. The organic phase is dried 
over anhydrous magnesium sulfate and evaporated. Purification of the residue by column 
chromatography on silica gel using ethyl acetate/light petroleum ether (1 :1, viv) and crystallization 
from dilsopropyl ether yields 0.53 g (49 %) of the title compound as a colouriess solid (m.p. 1 1 1 "C). 

11. 8-(2-Ethyl-6-methyi-ben2yiamlno)-6-(2-hydroxyethylamlnocarbonyl)- 2,3-dlmethyl- 
Imidazo[1 ,2-a]pyrazlne 

A suspension of 1.1 g (3 mmol) of ethyl 8-(2-ethyl-6-methyl-bBnzylamino)- 2.3-dimethyl-imidazo[1,2- 
a]pyrazine-6-carboxylate In 10 ml of 2-aminoethanol is healed to 80 "C for 30 mIn. The reaction 
mixture is diluted with an additional amount of 10 ml of 2-aminoethanol and the temperature is raised 
to 100 **C. After 1 h. the reaction mixture is cooled down and the precipitate is collected and washed 
with water. The colouriess solid Is dried in vacuo over phosphorus pentoxide to yield 1.04 g (91 %) of 
the title compound (m.p. 229 *C). 
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1Z 8-(2-Etiiyl-6Hnethyl-benzylaniino)-e-(hyclroxymethyl)- 2,3-dlinethyHmidazo[1,2-a]pyrazlne 

To a suspension of 0.31 g (8.2 mmol) of IIthlunr» aluminium hydride In 10 ml of dried telrahydrofuran Is 
slowly added a solution of 1.0 g (2.7 mmot) of ethyl 8-(2-ethyl-6-methyl-benzyIamino)- 2.3-dimethyl- 
[mldazo[1,2-a]pyFazfne-6-carboxylate in 20 ml of tetrahydrofuran at 0 *C. After 1 h at 0 "C, the 
reaction mixture is carefully hydrolyzed with 0.2 ml of water, 0.4 mi of 6N sodium hydroxide solution 
and 1 ml of water. After 1 h at room temperature, anhydrous magnesium sulfate is added and the 
reaction mixture Is filtered through Cefite. On evaporation of the fUtrate, a precipitate Is obtained which 
is washed with diethyl ether and dried in vacuo to yield 0.77 g (87 %) of the title compound as a 
colourless solid (nrup. 166 *C), 

13. 8-(2-Ethyl-6-methyl-lien:^laiiilno)-6-(methoxym6thyl)- 2,3-dlmethyl-imldazD[1,2^]pyFazlne 
hydrochloride 

To a suspension of 0.5 g (1.54 mmol) of 8-(2-ethyl-6-melhyl-ben2ylamino)-6-hydroxymetiiyl-2,3- 
dimethyl-lmldazo[1 .2-a]pyrazIne in 5 mi of absolute N,N-dlmethyifonmamide are added 0.1 8 g (4.5 
mmol) of sodium hydride (60 % w/w dispersion In mineral oil) In portions at room temperature. After 
30 min, 0.12 mi (1.95 mmol) of methyliodide are slowly added. After 30 min, the reaction mixture is 
careliiny hydrolyzed with saturated aqueous sodium hydrogen carbonate solution and extracted with 
dichloromethane. The organic phase is dried over anhydrous magnesium sulfate and evaporated. 
Purification of the residue by column chromatography on silica gel using eUiyl acetate/light petroleum 
ether (1:4. v/t^ yields 0.18 g of a colouriess oO which Is cfissotved in dichloromethane and treated with 
hydrogen chloride (1 .5M in dletiiyl ether). Evaporation of all volatites yields 0.12 g (21 %) of the title 
compound as a colouriess solid (m.p. 177 ""C). 



I 
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Commercial utility 

The compounds of the fomiula 1 and their salts have valuable pharniacological properties which make 
them commercially utlllzable. In particular, they exhibit marked inhibition of gastric acid secretion and 
an excellent gastric and intestinal protective action in warm-blooded animals. !n particular humans. In 
this connection, the compounds according to the invention are distinguished by a high selectivity of 
action, an advantageous duration of action, a particularly good enteral activity, ttie absence of 
significant side effects and a targe tiierapeutic range. 

"Gastric and intestinal protection" in this connection is understood as meaning tiie prevention and 
treatment of gastrointestinal diseases, in particular of gastrointestinal inflammatory diseases and 
lesions (such as, for example, gastric ulcer, peptic ulcer, including peptic ulcer bleeding, duodenal 
ulcer, gastritis, hyperacidic or medicament-related functional dyspepsia), which can be caused, for 
example, by microorganisms (e.g. Helicobacter pylori), bacterial toxins, medicaments (e.g. certain 
antiinflammatories and antirheumatics, such as NSAIDs and COX-inhibitors), chemicals (e.g. ettianol), 
gastric acid or stress situations. "Gastric and Intestinal protection" is understood to include, according 
to general knowledge, gastroesophageal reflux disease (GERD), ttie symptoms of which include, but 
are not limited to, hearU^um and/or acid regurgitation. 

in Uieir excellent properties, the compounds according to the invention surprisingly prove to be cleariy 
superior to the compounds known irom tiie prior art in various models in which the antiulcerogenic and 
the antisecretory properties are detemiined. On account of tiiese properties, the compounds of the 
formula 1 and their pharmacologically acceptable salts are outstandingly suitable for use in human 
and veterinary medicine, where they are used, in particular, for the treatiment and/or prophylaxis of 
disorders of tite stomach and/or intestine. 

A fiirtiier subject of tiie invention are tiierefore tiie compounds according to the invention for use in the 
treatment and/or prophylaxis of the abovementioned diseases. 

The invention likewise includes the use of tiie compounds according to the invention for ttie production 
of medicaments which are employed for ttie treatment and/or prophylaxis of the abovementioned 
diseases. 

The Invention furtiiemnore Includes ttie use of ttie compounds according to ttie invention for ttie 
treatment and/or prophylaxis of ttie abovementioned diseases. 

A further subject of tiie Invention are medicaments whteh comprise one or more compounds of the 
formula 1 and/or their phanmacolagically acceptable salts. 

The medicaments are prepared by processes which are known per se and familiar to ttie person 
skilled in ttie art. As medteaments, ttie pharmacologically active compounds according to ttie invention 
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(= active compounds) are either employed as such, or preferably in combination with suitable 
pharmaceutical auxiliaries or exdplents in the form of tablets, coated tablets, capsules, suppositories, 
patches (e.g. as TTS), emulsions, suspensions or solutions, the active compound content 
advantageously being between 0.1 and 95% and it being possible to obtain a phamnaceutical 
administration fbnn exactly adapted to the active compound and^or to the desired onset and/or 
duration of action (e.g. a sustained-release fbnm or an enteric form) by means of the appropriate 
selection of the auxiliaries and exdpients. 

The auxiliaries and excipients which are suitable for the desired pharmaceutical fonnulations are 
known to the person skilled in the art on the basis of his/her expert knowledge. In addition to solvents, 
geMbrming agents, suppository bases, tablet auxiliaries and other active compound excipients, it is 
possible to use, for example, antioxidants, dlspersants, emulslfiere, antlfoams, flavor corrigents, 
preservatives, solubliizers, colorants or, in particular, permeation promoters and compiexlng agents 
(e.g. cydodextrins). 

The active compounds can be administered orally, parenterally or percutaneously. 

In general, it has proven advantageous in human medicine to administer the active compound(s) in 
the case of oral administration in a daily dose of approximately 0.01 to approximately 20, preferably 
0.05 to 5, in particular 0.1 to 1 .5, mg/kg of body weight, if appropriate in the form of several, 
preferably 1 to 4, individual doses to achieve the desired result In the case of a parenteral treatment, 
similar or (In partteular in the case of the Intravenous administration of the active compounds), as a 
rule, lower doses can be used. The establishment of the optimal dose and manner of administration of 
the active compounds necessary in each case can easily be carried out by any person skilled In the art 
on the basis of his/her expert knowledge. 

If the compounds according to the invention and/or their salts are to be used for the treatment of the 
abovementioned diseases, the pharmaceutical preparations can also contain one or more 
pharmacologically active constituents of other groups of medicaments, for example: tranquiliizers (for 
example from the group of the benzodiazepines, for example diazepam), spasmolytics (for example, 
bietamiverine or camylofine), antichdinergics (for example, oxyphencydimlne or phencarbamide), 
local anesthetics, (for example, tetracaine or procaine), and. if appropriate, also enzymes, vitamins or 
amino acids. 

To be emphasized In this connection Is in particular the combination of the compounds according to 
the Invention with phannaceuticals which inhibit add secretion, such as, for example, H2 blockers (e.g. 
cimetldine, ranitidine), HV}C ATPase Inhibitors (e.g. omeprazole, pantoprazole), or further with so- 
called peripheral anticholinergics (e.g. pirenzepine, telenzepine) and with gastrin antagonists with the 
aim of increasing the prindpal adion in an additive or super-additive sense and/or of eliminating or of 
decreasing the side effects, or further the combination with antibaderially active substances (such as, 
for example, cephalosporins, tetracyclines, penldllins, macrdides, nitroimidazoles or altematively 
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bismuth salts) for the control of Helicobacter pylori. Suitable antibacterial co-components which may 
be mentioned are, for example, mezlocillin, ampiclllin, amoxicillin, cefelothln. cefoxitin, cefotaxime, 
imipenem, gentamycln, amikacin, erythromydn, ciprofloxacin, metronidazole, clarithromycin, 
azithromycin and combinations thereof (for example clarithromycin + metronidazole). 

In view of their excellent gastric and intestinal protection action, the compounds of formula 1 are 
suited for a free or fixed combination with those medicaments (e.g. certain antiinflammatories and 
antlrtieumatlcs, such as NSAIDs), which are icnown to have a certain ulcerogenic potency. In addition, 
the compounds of fonrnula 1 are suited for a free or fixed combination with motitity-fnodtfying drugs. 
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Pharmacology 

The excellent gastric protective action and the gastric add secretion-inhibiting action of the 
compounds according to the invention can be demonstrated in investigations on animal experimental 
models. The compounds according to the Invention investigated in the model mentioned below have 
been provided with numbers which correspond to the numbers of these compounds In the examples. 

Testing off the secretton«-lnhlbltina action on the perftised rat stomach 
In Table A which follows, the Influence of the compounds according to the invention on the 
pentagastrin-stimulated add secretion of the perfused rat stomach after intraduodanal administration 
in vivo is shown. 

Table A 



Example 


Dose 


Inhibition of 


No. 


(pmoi/kg) 


acid secretion 




i.d. 


{%) 


5 


1 


49 


13 


1 


46 



Methodoioav 

The abdomen of anesthetized rats (CD rat, female, 200-250 g; 1.5 g/kg i.m. urethane) was opened 
after tracheotomy by a median upper abdominal Indsion and a PVC catheter was fixed transorally in 
the esophagus and another via the pyloms such that the ends of the tubes just projected Into the 
gastric lumen. The catheter leading from the pylorus led outward into the right abdominal wall through 
a side opening. 

After thorough rinsing (about 50-100 ml), wami (37*C) physiological NaCi solution was continuously 
passed through the stomach (0.5 ml/min, pH 6.8-6.9; Braun-Unita 1). The pH (pH meter 632, glass 
electrode EA 147; <|> = 5 mm, Metrohm) and, by titration with a freshly prepared 0.01 N NaOH solution 
to pH 7 (Dosimat 665 Metrohm). the secreted HCl were detennined in the eftluent in each case 
collected at an interval of 15 minutes. 

The gastric secretion was stimulated by continuous Infusion of 1 ng/kg (= 1.65 ml/h) of l.v. 
pentagastrin (left femoral vein) about 30 min after tiie end of the operation (i.e. after detenmination of 
2 preliminary fractions). The substances to be tested were administered inlraduodenally in a Z5 ml/kg 
liquid volume 

60 min after tiie start of the continuous pentagastrin inftjsion. 

The body temperature of the animals was kept at a constant 37.8-38'C by infrared Irradiation and heat 
pads (automatic, stepless control by means of a rectal temperature sensor). 
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Patent claims 

1 . Compounds of the formula 1 



R2 




in which 

R1 is hydrogen, 1-4C-alkyI, 3-7C-cycloalkyl, 3-7C-cycIoaIkyl-1-4C-alkyl, 1-4C-alkoxy, 1-4C-alko)cy- 
1-4C-alkyl, 1-4C-alko)cycarbonyl, 2-4C-alkenyl, 2-4C-alkynyl, fluoro-1-4C-alkyl or hydroxy-1-4C- 
alkyl. 

R2 is hydrogen, 1-4C-alkyl, aryl. 3-7C-cycloalkyl, 3-7C-cycloalkyI-1-4C-alkyl, 1-4C-alkoxycarbonyl, 

hydroxy-1-4C-alkyl, fiuoro-1-40alkyl, halogen, 2-4C-alkenyl, 2-4C-alkynyl, amino, mono- or di- 

1-4C-alkylamlno-1-4C-alkyl or cyanomethyl, 
R3 is halogen, fiuoro-1-4C"alkyI, 2-4C-alkenyl, 2-4C-alkynyl, carboxyt, cyano, 1-4C-alkoxycarbony!, 

hydroxy-1-4C-alkyl, 1-4C-aIkoxy-1-4C-alkyl, 1-4C-aIkoxy-1-4C-alkoxy-1-4C-alkyI, fluoro-1-4C- 

alkoxy-1-4C-alkyl or the group -CO-NR31R32, 

where 

R31 is hydrogen, hydroxy], 1-7C-alkyl, hydroxy-1-4C-alkyl or 1-4C-alkoxy-1-4C-alkyl and 
R32 Is hydrogen, 1-7C-a!kyl, hydroxy-1-4C-alkyl or 1-4C-alkoxy-1-4C-alkyl, 
or where 

R31 and R32 together, including the nitrogen atom to which both are bonded, are a pyrrolidine, 
piperidlno. piperazino, N-1-4C-alkylplperazino or nrarpholino group. 
X is O (oxygen) or NH and 

At is a mono- or bicyclic aromatic residue, substituted by R4, R6, R6 and R7, which is selected 
from the group consisting of phenyl, naphthyl, pyrrolyl, pyrazolyl, Imidazolyl, 1,2,3-triazolyt, 
indolyl, benzimidazolyl, furyl, benzofuryl, thienyl, benzolhlenyl, thiazolyl, Isoxazolyl, pyridinyl. 
pyrlmidinyi. chinolinyl and isochlnollnyt, 
wherein 

R4 Is hydrogen, 1-4C-alkyl. hydroxy-1-4C-alkyl, 1-4C-alkoxy, 2-4C-alkenyIoxy, 1-4C-alkyicarbo- 
nyl, carboxy, 1 -4C-alkoxycarbonyl, carboxy-1-4C-alkyI, 1-4C-alkoxycarbonyl-1"4C-alkyI, 
halogen, hydroxy, aryl, aryl-1-4C-alkyl, aryl-oxy, aiyl-MC-alkoxy, trifluoromelhyl, nitro, 
amino, mono- or di-1-4C-alkylamIno, 1-4C-alkylcarbonyIamino, 1-4C-alkoxycarbonytamlno, 
1-4C-a]koxy-1-4C-alko}cycarbonylamino or sulfbhyl, 
in which 
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aiyl is phenyl or substituted phenyJ with one, two or three identical or different substituents 
from the group of 1-4C-aPcyl, l^allcoxy, carboxy, 1-4C-all?oxycarbonyl, halogen, 
trifluoromethyl, nitro, trifluoromethoxy, hydroxy and cyano, 
R5 Is hydrogen, 1-4C-alkyl. 1-4C-aikoxy. 1-4C-alkoxycarbonyl. hatogen, trifluoromethyl or 
hydroxy, 

R6is hydrogen, 1^C-alkyl, 1-4C-alkoxy, hydroxy or halogen and 
R7 is hydrogen, 1-4C-alkyl or halogen, 
and the salts of these compounds. 

2. Compounds of formula 1 according to claim 1, in which X Is O (oxygen). 

3. Compounds of fbmiula 1 according to claim 1 , In which X is NH. 

4. Compounds of the formula 1 according to claim 1, characterized by the fomiula 1-1 



R2 




in which 

R1 is hydrogen or 1 -4C-alkyl, 
R2 Is hydrogen or 1 •4C-aikyl, 

R3 Is halogen, carboxyl, 1-4C-aikoxycarbonyl, hydroxy-1-4C-alkyl, 1-4C-aIkoxy-1-4C-alkyi or the 
group -CO-NR31R32, 
where 

R31 is hydrogen. 1-7C-alkyI, hydroxy-1-4C-alkyl or 1-4C-alkoxy-1-4C-alkyI and 
R32 is hydrogen or 1-7C-alkyl, 
or where 

R31 and R32 together, including flie nitrogen atom to which both are bonded, are a pyfrolidino, 

piperidino, piperazino, N-1-4C-alkytpiperazino or morpholino group, 
R4 Is hydrogen, i-4C-alkyl, hydroxy-1-4C-alkyl, 1-4C-alkoxy, 1-4C-alkoxycarbonyl, trifluoromethyl, 

amino. mono-ordi-1-4C-alkyiamIno, 1-4C-alkyIcart}onylamino, 1-4C-aIkoxycarbonylamlno or 1- 

4C-aIkoxy-1-4C-alkoxycarbonylamlno, 
R5 Is hydrogen. 1-4C-alkyl or 1-4C-alkoxy and 
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X Is O (oxygen) or NH. 

and the salts of these compounds. 

5. Compounds of the fbmiula 1-1 according to claim 4, in which 
R1 ls1-4C-alkyl, 

R2 Is 1-4C-alkyl, 

R3 is carboxyl, 1-4C-alkoxycarbonyl, hydroxy-1-4C-alkyl, 1-4C-alko}(y-1-4C-alkyl or the group -CO- 
NR31R32, 

where 

R31 is hydrogen, 1-7C-alkyI. hydroxy-1-4C-alkyl or 1-4C-alkoxy-1-4C-alkyl and 
R32 is hydrogen or 1-7C-alkyl, 
or where 

R31 and R32 together, including the nitrogen atom to which both are bonded, are a pyn-olidino, 

piperidino, piperazino, N-1-4C-alkyIplperazlno or morpholino group, 
R4 is hydrogen. 1-4C-alkyi, hydroxy-1-4C-alkyl. 1"4C-aIkoxy, 1-4C-aIkoxycarbonyl, trifluoromethyl, 

amino, mono-ordl-1-4C-alkyIamjno, 1-4C-alkyIcarbonylamino, 1-4C-aIkoxycarbonylamino or 1- 

4C-alkoxy-1-4C-alkoxycarbonyIamlno, 
R5 is hydrogen, 1-4C-alkyI or 1-4C-alkoxy and 
X is O (oxygen) or NH, 
and the salts of these compounds. 

6. Compounds of the fonmuta 1-1 accorcBng to claim 4. in which 
R1 is 1-4C-alkyl, 

R2 is1-4C-alkyl, 

i^ is carboxyl, 1"4Cnalkoxycart)onyl. hydroxy-1-4C-aIkyl, 1-4C-aIkoxy-1<4C-alkyl or the group -CO- 
NR31R32. 
where 

R31 Is hydrogen, 1-4C-alkyl, hydroxy-1-4C-aIkyl or 1-4C-aIkoxy-1-4C-alkyl and 
R32 is hydrogen or 1-4C-aIkyl, 

R4 Is 1 -4C-alkyl or 1 -4C-alkylcarbonylamino. 
R5 ls1-4C-alkyland 
X Is O (oxygen) or NH, 
and their salts. 

7. Compounds of the formula 1-1 according to claim 4, in which 
R1 is 1-4C-aikyl, 

R2 Is 1-4C-alkyl, 

R3 is carboxyl, 1-4C-alkoxycarbonyl, hydroxy-1-4C-alkyl, 1-4C-aIkoxy-1-4C-alkyl or the group -CO- 
NR31R32, 
. where 
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R31 Is hydrogen. 1-40aWcy! or hy<lroxy-1-4C-atkyl and 
R32 is hydrogen or 1-4C-alkyl, 

R4 is 1-4C-alkyl. 
R5 is 1-4C-alkyl and 
X is O (oxygen) or NH, 
and their satts. 

8. A conopound according to claim 4 or 5 or 6 or 7, in which X Is NH, or a salt of such compound. 

9. A medicament comprising a compound as claimed In claim 1 and/or a pharmacologically 
acceptable salt thereof together with customary pharmaceutical auxiliaries and/or exciplents. 

10. The use of compounds as claimed in claim 1 and their pharmaootoglcally acceptable salts for the 
prevention and treatment of gastrointestinal disorders. 

11. The use of compounds as claimed In daim 1 and their pharmacologically acceptable salts for the 
production of medicaments which are suited for the prevention and treatment of gastrointestinal 
disorders. 
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